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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To produce a hot 
rolled steel plate improved in baking hardenability, 
fatigue resistance, impact resistance and ordinary 
temp, aging resistance and suitable for an 
automotive interior material and to provide a 
method for producing it. 

SOLUTION: A rolling stock contg. 0.01 to 0.12% 
of C, <2.0% of Si, 0.01 to 3.0% of Mn, <0.2% of P, 
0.001 to 0.1% of Al and 0.003 to 0.02% of N is 
hot-rolled, within 0.5 sec after the completion of 
the hot rolling, cooling is started at a cooling rate 
of >50°C/s to form a structure composed of ferrite 
of <8 |xm average crystal grain size as the main 
phase, the content of solid solution N is controlled 
to 0.003 to 0.01%, and the ratio between the 
average concn. Ngb of solid solution N present on 
the ferrite crystal grain boundary and the average 
concn. Ng of solid solution N present in the ferrite 
crystal grains, i.e., Ngb/Ng is controlled to 100 to 
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n:0.01~3.0 %. P :0.2 %£CF, Al : 0.001 ~0.1 
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C : 0.01-0. 12%, Si : 2.0 %WF. 

Mn : 0.01-3.0 %, p : 0.2 %£CK 

Al : 0.001 ~0. 1 %, N : 0.003 —0.02% 

8 fin WT©7x7l' h%±&£-? 
53&®£WU £P>»CS§%1?0.003 — 0.01%<D@}§N 

&f S¥JS@?3Nigfla!gfc<Dft, N gb /NgtflOO -1000 

it, warW443*tni»siai^ai4t<:«tifcis?&^jgai* 

So 

[fflf^2] MiefflMklSP^T, SS%T% Ti:o.00 
1 —0.1 %*S&Tfm : 0.001 —0.1 %<Oo%<D issfc 
{i2afe«fctf/S/i;(iNi:0. 1-1.5 %, Cr:0. 1—1.5 
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[M$9t 3 ] suffer * 7* y- o^muuta» 6 n * 

fcOFT'&O, ^OHUBBH?gN«^Ka%-eo.005 -0.01 

Iffi-sSVM 5 ] 14^1,4 (O V vfftfr icgeil<D A 

C : 0.01-0.12%. Si : 2.0 %JKT, 

Mn : 0.01-3.0 %, P : 0.2 %JWT> 

Al : 0.001 -0.1 %, N : 0.003 -0.02% 40 

zstsmmcommm*. iooo~i3oot:oiga®sH»ciB^ 

U WSm. Mtt**>KET¥*lOKttJu SHStfc 
±JEMiafiFDT«r (Ars+lOO t) — (Ao+lOt) 
©JaaaBHtrSttJdEEffiftffVv JBEH»T«0.5sedtt 

~35o "c<ou»&m-emiiwzct*mm£?zimGi 

i: 0.001 —0.1 %3o«i:tfNb : 0.001 —0.1 %(Dvt><0 so 
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ia*fc«2«feJ:i;/$fc{iMi:0.1 -1.5%. Cr: 
0.1 -1.5 %, Mo:0.1 -1.5 %<05^OlfflS/-c{i2 

(*«ffctt. W&S&fiu Hff*tt43J:tfHtt&l9aM£l<:fl| 

im^M8l MiHiooo— \30o°c<D&&ffimic)m%! ! -?2> 
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[0004] —73, WfPVi-isogn^ffittt, c :o. 

030 —0.100 wt%, N : 0.0015— 0.0150wt%, Al : 0.02 

5 -o.ioo wt%;&#*rr*»& % i20ot:wTfe:*n^L. 

(Ar3+30"C) —950 XWM&t?tt±EEte&fT\i\ EM 
^3#WrttC30 < C/sJ^±<D^aJj$ft-J?500 t«T$f 
ft»U 400 -500 1CT-##IKS, APIfe «f»rtj«ft 

tt^i:«n/^:^®g^«cDS!3i73^** ^ alg^nT^,^s„ &m 

[0 0 0 5] «FW¥4-74824 fi^lCti. C : 0. 

02— 0.13wt%. N : 0.0080— 0.02501*%, solAl :0.10 
wt%IXT*#Wt-S3i*, llOOVlXticmnmU 850 
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~95o °c<DM&-vti:±Em%m7-?zmmE.mikML. 
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~0.05wt%*#*L. solAl : 0.008 wt%fcTFfcU f& 
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^¥10-183301 ^ISlCtt, C : 0.01-0. 12wt%, 
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824 wAmcm&znrc&ffiT'Wim-ztircmmmmt. 

6248#^Kfe«^n/'c«IST*{± > CDtgftptCjt 
^ S!^KC0±#«^^<, ±#fifefc^fc^25MPa 8 

Co o o 8] £/c> ^¥10-183301 ^satciess^n 

lfWm<D&W8iZ*-t&-Z*tZ> C £ KM® LTfe K> , 
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S SrS N fiNg i: <DJt*SiiE«3H{c|i®-r 5 c fc 

&<03 1313312 tf^lXlgiPU ifg&tifflu BffiStttf 

[ooio] *-r. ^B^aegt^cfcH^sfco 

10 V->TittB^-rSo 0.065 mass%C -0.005 mass%Si-0.49 
mass%Mn— 0.01mass% P— 0.021 mass%Al— 0.015 mass 
%N^:#t?SjAl fc,fctf0.07mass%C-0.12mass%Si- 
1.2mass %Mn— 0.02mass% P -0.015 mass%Al— 0.015 
mass%N^r#tfg3Bl fcffl^T, ^ffS^fr^OMit 

fbLfeSMEM&£»£Lfe. S-f, fggll £LX, m 
Al <Dg&gSJffiT?C±, HjgNS«5 — lOOppm, 7i7-f 
h33JI&&«6.0 -7.9 /in ©SSHT'^fk^-ti:. S9B1 
CD^SH£T?tt, @jgN««5 — lOOppou 7z7^hS 
20 S^Sfi6.0 — 7.9 ft id }3<J;tf9.0 — 11.9jtm ©fgffllC 

[0 0 1 1] cne>^^ffitCOV>T. 3^7CThi»^ 

•T5@^N« GKT, Ngb , Ngfc^fo ) £ 

iiteLfco C<oaiJ^(ix iSf|f50KlCTtfV\ BlflB^ffi*: 
7 ~15kV. /Vl/Xtfc^l5~20%i:Lrc<, CKOi^m, fflV 
/c^M8itBiW'>-? ! n i E>Ngb /Ng*M0O —10000 cD^Hrt 

ns^ a B B e^ic#fe-rs@r8Na (N g b) asme^ 
[0012] ovvc% cn?»^Siffi*^jis 5^§i5i 
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mLtc<D%a^\mk^T Sbb hjl^cD?|?ilS^tc*t»# 

Lfc„ ATSi:@rgNfii:co5a^iai tc^-To 
40 [0 0 1 3] m 1 fre>. h^)KS^6.0 —7. 

9 ftm ^iSHtL^ @^NM«r30ppm IXXt-TS C fclc 
<fc ATS t*60MPa VLt £ & *) > j&ttllffcfiitfWgfc: 

9.0 — 11.9/im 0®5HT'ti. @jgNa^V;bnctiJlPLT 
iATS <E)60MPa U±£^oWm%:mbmW.it>%:^o O 
H^2fcLT, 99 Bl <Df&M3iffi£ffi^T, @}g 
Na^30— 80ppm , 7x5-rh^S)&a^3.0 —15.0k 

[0014] ctizfmmmc-o^-z. m&u£mm 

so 7i7-f hiig||&W:fc<fct>W9K#&-r5@raN 
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Ngb . NgS:»J5£L/c. gfc, cnc,^»StCOV> 

©3I3M&ST Sb. fciim©§I^S^£<£Df#5txfcfS&g 
OSSO§l3iga*TSi:OS. ATSWft. ATS 

coo i 5] 02*>p,, y^-*hmM,Mmz8iim u 

Ti:U Ngb /NgSrlOO -10000 comWf*lf?ZC tic 
«fc 9 . ATS #60MPa JW± h 4 0 , &ttJg{fctt#8«{C 
3tS£tt3C£:*t;bfr£ 0 -75", Ngb /NgtflOO *?ST* 
«s 7x7^h^ H B B iSli: < );^f, ATS<D60MPaW± 

rc<o*>— q^l, 170 txaomin o^^ttjaa+a 
3©i»Mi*afcu ^-e, 2x103 /svusw 

[0 0 1 6] 03frP>, 7x7^ hSSH&&£8/tm IX 
T£U Ngb/Ng £rl00 — l00OO<Dg5Hrt£-f 3c£ 

StStt*^^fcgt#^4a5Cfc^tj^S 0 -75, Ngb/ 
Ng #100 7x9-f M6»«t«fcJ:6-j\ 95 

lfc:c*./l^- E #175 MJ/m 3 JO± t V> 5 SS^^ttJtaaa 

coo 1 7] zt>icmm3tLT. m*2-em^ittm 

SilS<Dfp;fre>@j§N#67ppui , 7x7^h«». 
2 fim , Ngb /Ng#126 •Pfe-pft:t,CDfe < J;t>*HjgNMA^ 
12ppai , 7i7-l'h^ B B B llA(9.6 , Ngb /Ng#87 

&*5, §l3B J ?S{i2~10%£D®HT*^ft^-y:fco *0X— 
t£i£&tt&3*i&LfrcD*s<D5|^&£TS M £Si#<D§l3I 

TS^jRii, ATSt^at<7)g3«%04lC^-r o 

coo 1 8] m4fre>7ji?*h&i£i,mm6.z /*„ , 0 

lSNa67ppm , Ngb /Ng#126 <Dfe£DT*fi, ^SaOii 

Anteev\ ATs#*fK&-5„ a^c, v^nco^aic 

«ATS : 50MPa fcLt, 8 %0^^©«^tC(iATS : 60M 

COO 1 9] -r&*>-&, C : 0.01 

-0.12%, Si: 2.0 %JWT. Mn: 0.01-3.0 %, P : o. 
2 %«T, Al : 0.001 -0.1 %, N : 0.003 —0.02%^- 

8pm LXf, L < it 6 m LXf 
O^x^^h^tSfrSfflSI^L, 2re.tcf«%T* 
0.003 —0.01%, $f*L<tt0.005 — 0.01%<D@?gNa 

ft-r«¥^@?gNiSfiNgb t7i7^ 



"f S¥J3HigNjgSNgi:c9Jt, Ngb /NgtflOO —10000 

Sfc, *5g#3T-»i, MI3SfiK(cj!)0^T, SS% 
T, Ti: 0.001 —0.1 %fe<ttfNb : 0.001 -0.1 %0D3 

*><o i mzrcit 2 a?r#w^5ffi« t-r %<Dt>wz. l 
<u $/-c, *fggim±, MtesmfiKtcAn^T, «a% 

T\ Ni:o.l —1.5 %, Cr:o.l —1.5 %, Mo: 0.1 — 

i.5 %<do%<d ia*fc(i2aw±^wrs<o*w* 

io L<, $fc, tffiea^ S2lSi:LT, 

T^-f lSS/cf±2atU:*# : fir-r5ffllSi: 

CO 0 2 0] ±I2L/"c^-rn*^iSS^ 
77^®»itgcDgBplc, 46o*^*^UT%^Ci:«r1t 

It. Sa%T% C : 0.01— 0.12%, Si: 2.0 %tTF. M 
n: 0.01-3.0 %, P :o.2 %LXT. Ai: 0.001 —0.1 
20 %, N : 0.003 ~0.02%^#tffflfigO3J^#^, 1000- 

i3oot:, L< ai07o— ii8oicoigSS5ffl{cAniiL, 

ffiffi®^, «^X^>KffT^10%^±, S^tt±JEE 
SSiSfS FDTS (An + lOOr) - (Ara+lOIC) CDjg 
SliBffli:-rStt±BE®^tfV\ £E3^T^0.5secWrtlC 
50lC/s W±«D^aiigST-^SlL, &m&& : 600 -35 

Mdc{CAa^.Tx Sa%"C. Ti : 0.001 —0.1 %fcJ;a r N 

30 b: o.ooi -o.i %<dv*,<o imgrcit2m*-sm-rz> 

figt*n^.T, Ka%T% Ni:0.1 —1.5 %, Cr:0.1 — 
1.5 %, Mo:0. 1-1.5 %tD'5-fe<Oia*rc«2at<±^ 

COO 2 1] 

mjmmc^TmmirZe t<Tfflfi!ttc*3(t5% 
fi«a%^sc«-rs,, 

c : o.oi—o. 12% 
40 C«, SKD^a*tiio5-a-S7C*TfeO, 0.01%«±<D 

-3&*!&&£-r2> 0 —75", o.i2%^e^T##-r^i:?g 

SttA^t-TSo C(Dfctt>, *5iWT*lt. Ctt0.01~0. 
12%£OfflSHlcffi^Lfc 0 
COO 2 2] Si : 2.0 %UTF 

»)> mm<D&micfovttm*mm?Zo 2.0 
%^fi^s#WaAoxtt^^fk$-e-5c c<o/c46, Si« 

«\ si«o.oo3 %M±d4rr«o«ta«Lt#^ 

so CO 0 2 3] Mn: 0.01—3.0 % 
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So CVfctb, Mn&3.0 %«TtC(5g^L/Co &:fc. ffiS 
iO®a^BI«L. J»Hflett*B6±"r*fci&k:tto.Ol%JK 

[0 0 2 4] P :o.2 %WT 

v\ l*u 0.2 %*jH*T^rr*fc. »«rtt*^ft 10 

&So C<Dfc&^ P tto.2 %fiTFfcHa£Lfc 0 
[0 0 2 5] Ai : 0.001 —0.1 % 
Altt. BfflKlfcLTfWHU MOBffltofcftlCliO.OOl 

%w±o*s*«ifc'r*. o.i 

SStttt^r^ft^^So C<Dfc&, AlttO.001 -0. 
1 %<DtGMl£VBfe Lfco 
N : 0.003 —0.02% 

*gN£:0.003 %feLh. $?£L< (40.005 %J£t±H#;£* 
S&gtffetK N*&«OTH«o.oo3 %fcbfe 0 a 

$?S:L<«:0.005 %W±T*fcS 0 — 0.02%^@ 
*SfcrtJBtt*^{trSo N(40.003 -0.02 

%<OlEHfc:EffitLfco 

CO O 2 6] Ti : 0.001 —0.1 %fe<fctfNb : 0.001 —0. 
1 %<Do%<D l«$rcfi2iS 

Ti, Nb(4. v^ntKft*. Sft», StfHMBML9li 
S:fc<fct^14oft±(c^#-rs 0 cn6<oj»«tt. 0.00 30 

1 %&Lt<D<gmT*mtbt>ti&i>\ 0.1 %*jB*T*frr 
-rnfeo.ooi —0.1 %cottHtcHS-r«oA^»$uv\ 

[0 0 2 7] Ni:0.1 —1.5 %, Cr:0.1 —1.5 %, M 

0:0.1-1.5 %<D5?o iagfett2afiLt 

y) «s»*fl:u 2 L*-r<-r* 
s&sfefeSo co* 0.1 KfiLkodfiTTB 40 

*6£ns 0 —75k 1.5 %*m?L%£ s omit. #>o^ 

14, X*y hMKtt*«ft:S««. COfcft, Ni, Cr, 
Mofc*. V>*rnt0.l —1.5 %OBIi:t5W!?SL 

[0 0 2 8] *&W<D®mmfcT+l^ ±ELft«»«» 

^s^&^*r/ci6 ; en ; fno.o5%j^T> o.oi%j&cFic<g 
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fttt«wic*ak mmcnKtttt^ ar««tt^^±^ 

[0 0 2 9] 3BK««ifb<Dfc«>. ±«T*«7x7^ h 

o¥iaisatta*8|i« tiTt-rs. «Att«aaft: 
svrjcsic *x-»sa«««»«o5i3B»«oaLi^ 

[0 0 3 0] £S2*B(i. 5>fK ^-f^-fK 

aw±fc-r*©#asLv\, ^2ffl^#s^^sci:tc 

<fc 0 . aHB*^07^**M»c jg*^ S c £ & < 

cofts^ti 3 — 3o%h"rs^Aaxtt(Dm^^es* l 
[0031] ^rnxommmt. mmwcnm%-v. 

0.0030-H).01%<DHJSNa*S*S«S o ©iSN^O.00 
*fcB»««-?#aEt* «Nfi«0.003 -0.01%. 

< (4o.oo5 — o.oi%offiffl^ffi^Lfc 0 

* n «^ ^»m^i»ji * o » 6 tife n itvamttm l§ i 

< c t & k> f# z> nzmzm V^S O t T S o 

[0 0 3 2] Ngb /Ng : 100 —10000 
Ngb ti. 7x9>Th)ieattl|tte:#fiE*«H*N««T* 

Ngci. ^x^-rharttc#fiE*r^@}gNjg*-efe 
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/NgtflOOOO «iB*SfcfSMm<DHSN«t*r<ilU »D 
X-»«^ffl31»<0§l«3i*fi!)Jttaft^a : < 45o 
COtctb, Ngb /NgfilOO —10000 ©HBHlCRg^Lfco 

coo3 4] mm&%±ELttmmkT&z£ic* 
&»>, ««<Dejs*w»c«i!io-rSo 2&fc, Ngb /N g 

CO 0 3 5] AnX-SS^A9»<D3ia8i|$«titttoL 

Htmttfiuts. *»>jgi 

Co o 3 6] o^c, 43MmoKtt&&ico^TK 

wr*. ±i2L/-ca«%T?, c : 0.01-0.12%, 

Si: 2.0 96fcTF, Mn: 0.01—3.0 96, P :o.2 96t(T, 
Al : 0.001 -0.1 96, N : 0.003 ~0.02%^#*, 
WSZtilTi : 0.001 -0.1 %*5«fctfNb : 0.001 -0.1 
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KHjJM«8-eN*H#**«o«tHI»ta*. Sfc, 13 

CO 0 3 8] ftll»«n?tfl3BR#tt % OV-»T?«MB£E«« 
ttSo ^KEBEti, fflfflg, *5<fctfffc±£ES 

T**10%«±, «ttfc±flE8aHl*FDT* (An +10 
0 t) - (Ars+lOIC) OJ8*ttHI:-r*ffi8fcf *• 
CO 0 3 9] FDTtf (An + 100 1C) Wt 

^N*5SCS-e#^V> 0 FDT*' (An+10«C) * 

t\> CtD.fca^C^A^, FDTtt (An + 100 X) — 
(Ao + lOt) ©SSIEBfclgJtLfc. 
CO 0 4 0] «HEXjrvK<D£ET*«tlO%^»T* 

©^ci6, 4»X*:/hVDEET**lO%CU:&L;fc. * 
fe, »Sb<f±3096^T, «fc*)« : *L<(i20%J^T-Cfe 
So ft±EE®»T^0.5secJWWfc50 , C/s JBLkOTMUl 
S"P?paiU, #ISzaft : 600 —350 t<JDigSfi5BT#£ 

CO 0 4 1] *«WT»tt, 
**< i6fc, EEglST^O.SsecJKrtJCSO'C/s JW 

t, y*oH»N*«7x5-rhttrtteioijrr*fl!)*fli((| 

<tcATS^ffiT-T5. B^^STOB#ra^0. 

5sec^a^., &zwti$ifimmtf5o°c/s mmxnt. y 



11 

[0042] #&igaf#6oo x^mx^t, 

ffifemLXtttZC £tfT'Z%:l\ —73, #IRi&**<35 

itwo ~35o xvwimicmfeLrc, ±mi,rc^m<om 
msmii&mtb-ozmffi&t Lxufmx^ k> . sates 

[0043] 

mm&xx^ftisrco cn&x^^Apf^sa : ioso 

fco ^«i¥l*ffl^TA S TMfc<fc»)8i£ 

[0 0 4 4] fb^^KtcJcOfljffiEMKtiONB 
t> A1N fcLT#ft-r«N««:S!l^Lfco fNti&t£(t><Z> 

BiSNati, { (#&msi«*<dns) - (ain tvxft 

ffi-TSNS) ) Oi*ffl^ft. Ngb „ Ngtt, 3*7t7h so 
(ii) 31581*©* 

cn6«MBWE*»6 % JIS 13 B^iaKRtirSfly&u 



#^2000-297 3 50 

12 

(in ) mtmtmm 

ctizmm&frz. jis 13 B93i3tnwt«aoRL« 

5 %®§ IVPS^ttftn U 170 t: X 20 

■sin (Dm&mttmmm%<Df&iim*mi>. -owmwa 

SiSTSCi, ATS=TSbh -T S, ATS 

dv) mm&mm 

<o^m^m&{Hsa\^rc<o%~mm^ no *cx20min 

xio 3 /s OffiS3fttt3l9iOfe«*ttU 3l3fi3SS£TS 

7jr£(ix Journal of the Society of Material Science 
Japan, vol.47. No. 10. pl058(1998){CipaaL7£ o 

(v) mmm 

^^fefcHmUifcO^— fiBftSfU 170 "CxaOmin 
fl^O&flMSOMffi&ftttU OVl?, JIS Z2273<D« 
£fctmLfe3l«£iMKIIl«ffb\ S-N*«*»6ge» 
fig (1 xio 7 [Hi) om *#i&fc 0 ft*?, f&M<D$S:<D 

M^£gOiWK0£$IB2:0& Ao. =o 
wee -o,*Wt&f}&<Dfo±m£Ltc 0 

(vi) «iSB«tMxMK 

cn&^®H«^6M«*S«tU 50t:x400hr oyti&h 
®a^K5Lrc(D-5jlsi3 B?§l3iU*Jt«$BKU 9 1« 
RttM&kfllU #tfE 1a £-jH5SLfc 0 f&M<03:3:CD81 
«©#tf E I tOM, A E 1 = E 1 - E 1 a -?B#&R» 

[0 0 4 5] Ctl&OM%«S3iC^-r. 

[0 0 4 6] 

[Si] 



40 



50 



(8) 



ftffl 2000-297350 



13 



14 



n 












it ' 


£ & & (mass*) 


Ar, 


No 


c 


Si 


In 


a 
r 


s 


Al 


N 


Ti 


Nb 


*<Dffe 




A 


0. 04 


0 07 


0 90 




0. 005 


0. 040 


0. 0040 








872 


B 


0. 08 


0. 10 




A Ala 
0. 015 


0. 002 


0. 030 


0. 0060 








824 


Q 


0. 07 






0. 01 5 


0. 003 


0. 030 


0. 0120 








827 


0 


0. 12 


0.02 


1. 40 


0.015 


0. 003 


0. 040 


0. 0090 


0. 034 






808 


E 


0. 06 


0. 03 


1. 20 


0. 020 


0. 002 


0. 040 


0.0110 


0. 044 


0. 023 




853 


F 


0. 05 


0. 40 


1. 70 


0.011 


0. 001 


0. 030 


0. 0060 






Cr :0. 50. Mo:0. 10 Hi :0. 10 


829 


G 


0. 11 


0. 20 


1.8S 


0.012 


0. 002 


0. 040 


0. 0140 


0. 10 


0. 04 




857 


K 


0. 06 


0. 20 


1. 75 


0. 020 


0. 002 


0. 040 


0. 0230 








834 


I 


0. 08 


0. 40 


1. 00 


0. 018 


0. 003 


0. 030 


0. 0012 








848 


J 


0. 08 


0. 10 


2. 50 | 


0. 010 


0. 003 


0. 030 


0.0100 








818 



[0 0 4 7] 

[|§2] 
[$2-11 



[0 0 4 8] 

[313] 
[$2-2] 



8 

No 


m 

No 


X51 


mm 








20 


m 

ft 

No 


m 

No 


V>1 

mm 

im 

°c 






•c 


i±±Kte 

FDT 

"C 


life 

XM 
£ET* 
% 


sec 


mm 

TC/s 


*c 


f±±flEi* 
i£;SJg 
FDT 
*C 


% 


sec 


mm 
-c/s 


1- 1 


A 


1080 


910 


15 


0. 30 


58 


560 




1-13 


G 


1080 


880 


15 


0.28 


56 


590 


1- 2 




910 


15 


0.16 


53 


660 




1-14 


820 


15 


0. 24 


53 


590 


1- 3 


B 


1080 


850 


15 


0. 25 


53 


570 


1-15 


H 


1080 


850 


15 


0.21 


121 


450 


1- 4 




850 


15 


0. 32 


29 


570 




1-16 


JL 


1080 


880 


15 


0.19 


58 


620 


1- 5 


C 


1080 


850 


15 


0. 25 


52 


600 


30 


1-17 


J 


1080 


880 


15 


0.21 


62 


550 


1- 6 


850 


15 


0. 25 


55 


340 


1-18 


880 


15 


0. 27 


14 


600 


1- 7 


D 


1080 


820 


15 


0.19 


54 


540 












1- 8 


620 


5 


0.21 


51 


590 


[0 0 4 9] 
[*4] 


1- 9 


E 


1080 


880 


15 


0. 33 


59 


580 


MO 




880 


15 


2.22 


52 


580 


1-11 


F 


1080 


850 


15 


0.28 


112 


450 


1-12 




940 


15 


0. 38 


70 


450 



50 



(9) 



2000-297350 



15 



16 



m 




3 
IK 


« 


5 


5 


s 
ft 
# 




s 

ft 

# 


m 
& 

H 


s 

c? 

IK 
# 




3 

IK 


M 


« 

99 




CM 


o 


CM 


CO 

o" 


CM 


CM 
CO 




to 

CM 


o> 
o 


CO 
CM 


CO 

o 


M> 

CM* 


it 

it 


H* 

1 3 


to 




to 


40 
10 


co 

CO 


CM 

o> 


m 

CO 




r- 
o 

CM 


cn 

CO 


in 

CM 


CO 

o> 




CM 


»— 
to 


r- 
iS 


CO 
CM 


CM 
CO 


CO 

to 
to 


to 

Mf 

r~- 


to 
o> 
to 


CO 

a* 
r— 


"M- 
IO 

r— 


IO 

o 

CD 


CM 
to 
r— 


« 


> 1 


* 

M 

Ck. 






= 


GO 


^ 


to 

CM 


to 


CO 
CO 




to 


CM 


CM 
CD 






CO •»•• 


CM 
to 




co 
to 


CM 


CM 
UO 


CO 
CO 


to 




CO 

to 


CM 


CM 
IO 


cn 




in 




co 

CM 

<■* 


CO 


u-i 

CM 
m 


CO 

to 
■M" 


to 


r— 

IO 


CM 

to 


CO 
IO 

«n 


o 
r— 
to 


C0 


to 

t— 
CD 


r~ 

CM 
CO 


* 




co 


o 

CD 
CO 


cr> 
M/ 


cn 

CO 


CO 

to 


CM 
CO 

to 


r— 
i— 

IO 


CM 
CM 

in 


o> 

CO 
CO 


r— 
o 

CO 


CO 

o 

IO 


CD 
O 

to 




w 




co 

*0 


u> 
co 


CO 
CO 


CM 
CO 


to 
o» 

CSI 


IO 
CO 


M" 

MJ-* 
CM 


CM 

to 

CM 


CO 

CM 


CO 

CM 
CM 


cn 
r— 

CM 


CD 
CM 


« 
ft 




CO 


LO 

CO 


OJ 

MJ- 


1— 


cn 

CO 
■M- 


cn 

CO 

■M> 


CO 
CO 

to 


to 
to 


f— 
CO 


en 

CO 


CO 
CM 
CD 


CO 
CD 






* »• 


O 

r— 

CM 


Csl 
<D 
Cs| 


CM 

in 

CO 


*»T 

-m- 

CO 


CO 

r— 

CO 


CO 
CO 


CM 
CO 
Mt 


O 
CM 
MT 


to 

CO 

to 


r— 
to 


CO 
CO 


CO 

<=> 

Mf- 


« 


Ci 

2 

' — . 
-o 

Ci 

2 


OO 
O 


o 


o 

CM 


CM| 


CO 




tO 

o 


col 
Sol 


M? 


col 


e» 

CM 






E 


to 

CO 

o 
o 

o 


! 


«o 

IO 

o 
o 


IO 
CO 

<=» 
o 


OO 

o 
o 


CO 

o 


-M- 
Mr 

o 


CO 

c» 
o 


CO 
CO 


cn 
o 

e> 


CO 
IO 

o 


CO 
CO 

o 


s 








CM 


CO 




o> 
to 


co 

r— 


i 

o>| 


to 


1 

cnl 


CO 

CO 


d 




SI 










-*> 




-♦- 


CD 

-4- 






m 






o 




< 


CD 


C 


) 


C 


1 


u 




u 




s 




o 


1 


CM 
1 


CO 

1 


•M> 
1 


to 
1 


to 
1 


r— 
i 


CO 

1 


o> 






CM 



I 

■K- 
H 

u 



m 

m 

• • —i 

1 ■ ^ U4 

Jbgl 
yt o _i 

K- P CM LU 

• »W • 

<<W<J 



v 

4> -X_ -C_ 



[00 50] 



40 



(10) 



2000-2973 50 



17 



18 



m 


ft! 


8 




» 


s 

c? 




tr 
m 
& 






CO 

o 


tn 
■M* 


o 


CO 

o 


o 

CM 


* 


i * 


CM 
to 
cm 




CM 


CM 

to 


to 

CO 
CM 


CM 
CO 






o 




CO 


o> 


O 
CM 
CO 


CO 


« 


» ■»•■ 






o» 


r— 

CO 


O 
CM 


r— 




* 


</> *»■ 

»- CO 


m 
to 


CM 


co 

CO 


«— 


<o 
to 


co 

CM 




$ 




r— 
to 
oo 


CM 
O 
CO 


CM 

o» 
«o 


to 

^ 


o 


o 
to 




ft 


* : «, 


to 
to 

CO 


to 

CO 

r— 


CO 

o> 

M- 


o 
ci 


CM 

o> 
tr 


to 

r- 


fvr» 


u 


a -v. 


CM 


CO 
CO 


F— 

CO 
CM 


CM 

CM 
CO 


€=> 

r- 

CM 


CO 
CM 




u 

6 
B 




cm 

CO 


o 
o 

CO 


CO 
O 
<D 


to 


to 

CO 

to 


CM 
CO 

to 








CM 


CO 


CO 


CO 


IO 
CO 




* 


o> 

Z 

x> 
Oi 

Z 


CO 
CM 


M 

r— I 


CO 


CM 

<=> 


a> 

CO 


COI 
«oi 




Hz « 

E 


<0 
"O 

o 


CM 
o 
o 


«o 

CO 

o 


-M- 
O 

<=»1 


CO 

<=> 
o" 


CO 

o 

o» 






«* 


CO 

r-— " 


CM 


to 

r— 


CM 


to 

CO* 




* 

SS 


a_ 


Q_ 
U» 


LL 


a_ 
u. 


U. 


CO 


S£ j 




X 


-I 






s 


V 




T 


"* 


to 

» 


i 


T 


CO 

1 



I 

-> 

H 

u 
M 

o 

CO 

i At 
- »_j 

: *g i 

> o __» 
- I CM UJ 

*W ■ 



v 



20 



30 



[00 5 1] -«3^&, *«w«tt^ vvrtifcta:--^ 

OH. 5 %?9(C»tS ATS AMOMPa «±fc, W^jft 

tiMmi*. ATS^9MPa Ao. ft'65MPa VCft. 

[00 5 2] 

ffiOS*O«S<D§|00«<0-M, A T SfcfecfclifrBiS 

n a^^s^^ 9 s ? y T?$> o 
[02] taX-^a^Jra»o*«05IOSft*i:. M 

[03] 
[04] 

3IO^»fcAT S fcOBB««^-r^ 



(11) 



»2000-29 7 3 50 



[0 1] [02] 




(ppw) 




2»(#%) 4K037 EA01 EA05 EA06 EA15 EA16 
EA18 EA23 EA27 EA28 HA01 
JA01 JA07 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ black borders 

□ image cut off at top, bottom or sides 
□'faded text or drawing 
□Iblurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ reference(s) or exhibit(s) submitted are poor quality 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



